water/borate transporter, Nip5;1, manifested borate transport, whereas human SLC4A11 did not.
33
water/borate transporter, Nip5;1, manifested borate transport, whereas human SLC4A11 did not.
34
SLC4A11 supported osmotically-driven water accumulation that was electroneutral and Na 
58
The role of SLC4A11 in corneal dystrophy pathogenesis is supported by studies of slc4a11-null 59 mice. Three independent mouse lines have undergone slc4a11 disruption (13, 27, 44), all of which 60 manifested corneal edema, indicating that loss of SLC4A11 function can underlie corneal dystrophies. A 61 urinary concentrating defect was present in one mouse line (13), but this deficit has not been reported 62 in individuals with corneal dystrophies.
63
Understanding the normal function of SLC4A11 is prerequisite to establishing the protein's 64 dysfunction in corneal dystrophies and in developing therapies to compensate for its loss. SLC4A11 4 characteristic of misfolded membrane proteins. Loss of cell surface SLC4A11 thus explains the disease,
69
as also observed in the mouse deletion strains.
70
The normal function(s) of SLC4A11, however, remain unclear. 
82
To clarify the functions of human SLC4A11, we decided to study the protein, using the X. laevis 83 oocyte expression system, which previously had been used only to examine SLC4A11 water permeation 84 (44). Oocytes provide a background with very low endogenous plasma membrane transport or channel 85 activity. Moreover, oocytes lack mammalian proteins that might alter SLC4A11 function. Together,
86
oocytes provide an independent, low background environment in which to study all reported SLC4A11 87 functions, and to establish the electrical activity associated with these processes. 
99
Nigericin, ethyl-isopropyl amiloride and poly-L-lysine were from Sigma-Aldrich (Oakville, ON, Canada).
100
Immobilon-P PVDF membranes and Luminata Crescendo reagent were from Millipore (Billerica, MA).
101
Monoclonal antibody against HA (clone 16B12) was from Covance (Princeton, NJ, USA). Horseradish
102
peroxidase-conjugated sheep anti-mouse IgG was from GE Healthcare Bio-Sciences Corp (Piscattaway,
103
NJ, USA). mMessage mMachine in vitro T7 RNA-polymerase kit was from Ambion (Austin, TX).
104
Hydrogen ionophore I-cocktail A was from Fluka (Buchs, Switzerland). 
105

201
HRP conjugated secondary antibody at 1:5000 dilution, immunoblots were developed, using Millipore
202
Luminata Crescendo Western HRP reagent and visualized, using a GE ImageQuant LAS4000 (GE 
214
cRNA-injected and non-injected oocytes were analyzed on immunoblots probed with anti-HA antibody.
215
The presence of strong immunoreactivity in cRNA-injected, but not in non-injected oocytes reveals
216
SLC4A11 expression (Fig. 1A) 
245
A rapid rise in cell volume followed the switch from iso-osmotic to hypo-osmotic medium for 246 oocytes expressing AQP1 ( Fig. 2A) , the aquaporin family member with the highest water flux (8). While 247 the rate of oocyte swelling in oocytes expressing human SLC4A11 was significantly slower than AQP1-
248
expressing oocytes (about 35% of AQP1; Fig. 2A ,C), the rate of cell swelling is also significantly faster 249 than in native oocytes.
250
Since Na + has been proposed as a transport substrate of SLC4A11, oocytes were exposed to 
307
Using double barreled electrodes, we monitored intracellular pH and current in native and SLC4A11-308 expressing oocytes (Fig. 6 ). Oocytes were initially perfused with oocyte Ringer's buffer (OR), followed 309 by (OR) containing 10 mM NH 4 Cl, and back to OR (Fig. 6A,B) . These superfusions were performed at pH 
319
Effects of NH 4 Cl were further explored by measuring the membrane current (Fig. 6C,D ). Little 320 current was observed upon NH 4 Cl application at pH 6.4. At pH 7.4 and 8.4, inward currents were 321 induced in both native and SLC4A11-expressing oocytes (Fig. 6D) dependent, as at pH 6.4, the current is blocked. Plotting the difference in current between SLC4A11-333 expressing and native oocytes was informative in indicating the contribution of SLC4A11 (Fig. 8) .
334
Current flow is enhanced at negative membrane potential, consistent with cation influx, or anion efflux.
335
At pH 7.4 and pH 8.4 the reversal potentials were +5.6 mV and -9.5 mV, respectively. 
403
Again, this is consistent with NH 3 flux through SLC4A11, but not NH 3 /H + co-transport.
404
Both native and SLC4A11-expressing oocytes manifested net anion entry or cation efflux in the 
412
Importantly, we do note that the conductance that we observed is similar to that observed for
413
SLC4A11 expressed in PS120 cells, which was earlier interpreted as arising from coupled NH 3 /H + flux 414 (50). Little can be concluded about the nature of the membrane conductance increase and the small 415 shift in reversal potential between pH 6.4 and 8.4 (Fig. 8) 
442
As discussed earlier (50), a role for SLC4A11 in renal physiology should also be considered, since 
710
Coverslips were placed in a fluorescence cuvette and fluorescence was monitored in a fluorimeter, using 
